The absence of glutamate transport in glutamine-grown cells of Synechococcus cedrorum R7 was due to feedback inhibition and not repression of transport activity. a Synechococcus cedrorum R7 (a recent isolate in our laboratory) was observed to utilize glutamine but not glutamate as a nitrogen source for growth. A study of glutamate uptake revealed that glutamine-grown cells did not transport glutamate, although glutamate was transported by nitrate-grown cells. Since the absence of permease activity could represent an example of enzyme repression in cells which presumably do not possess transcriptional controls involving exogenous substrates (1), it seemed pertinent to determine whether enzymatic repression was present in the R7 isolate.
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Synechococcus cedrorum R7 (a recent isolate in our laboratory) was observed to utilize glutamine but not glutamate as a nitrogen source for growth. A study of glutamate uptake revealed that glutamine-grown cells did not transport glutamate, although glutamate was transported by nitrate-grown cells. Since the absence of permease activity could represent an example of enzyme repression in cells which presumably do not possess transcriptional controls involving exogenous substrates (1), it seemed pertinent to determine whether enzymatic repression was present in the R7 isolate.
Cultures of S. cedrorum R7 were grown in BG-11 medium (5) modified by the omission of nitrate and addition of glutamine (400 p.g/ml, Calbiochem) as sole nitrogen source. Cultures were grown for 7 days at 37 C in a rotating incubator with 150 ft-c (ca. 1,615 lux) of illumination. Uptake studies were initiated by the addition of 5 ,uCi of L-[U-14C]glutamic acid (290 mCi/mmol, Amersham/Searle Corp.) to 5 ml of washed cells suspended in BG-11 medium containing 1 ,ug of chloramphenicol per ml. The labeled cell suspension was maintained at 37 C during the experiment. At designated times, 1 ml of the suspension was removed and filtered onto 0.45-,um membrane filters which were washed with 2 ml of BG-11 medium, dried, and counted in a scintillation counter. The absorbance of the culture was determined with a spectrophotometer at 650 nm.
Glutamate uptake by glutamine-grown cells was greatly reduced. To determine whether enzymatic repression or an unusual feedback inhibition of glutamate transport was responsible for this decreased glutamate uptake, two approaches were used. In one approach, glutamine-grown cells were washed, resuspended in BG-11 medium (with NO3), and divided into two parts. Chloramphenicol (10 ,tg/ml) was added to one culture to inhibit protein synthesis, and the other culture was permitted to grow without restriction. If the cells were repressed and no glutamate permease component was present, the growing cells would be expected to synthesize a transport component in the absence of the co-repressor glutamine. Chloramphenicol-treated cells would not be expected to synthesize this component and would remain repressed. During the 18-h growth period, the absorbance of the growing culture increased from 0.25 to 0.53, indicating that protein synthesis had occurred. Glutamate uptake studies with this 18-h culture (Fig. 1) revealed only a slight initial glutamate uptake which then ceased. No glutamate uptake was observed in the chloramphenicol-treated cells. The results of these experiments did not distinquish between repression and feedback inhibition.
In another approach, a culture of nitrategrown cells was divided into three parts. Two flasks (experiments A and B) were supplemented with glutamine (400 ,ug/ml) and incubated for 1 h. Glutamine was removed from one culture by centrifugation, and the cells were washed by subsequent centrifugation and incubated in BG-11 medium (with nitrate) for an additional 1 h (experiment B). The third culture (experiment C) served as control. The 1-h glutamine-supplemented culture (experiment A) and the other two cultures were then assayed for glutamate uptake. The results (Fig. 1) substrate (glutamine) that is inhibitory would be "allosteric inhibition" as opposed to transinhibition (2) .
Any apparent exception to the generally emerging view that unicellular blue-green bacteria do not exhibit inducible or repressible control ofenzyme formation must be carefully evaluated. In the case reported here, the total absence of glutamate-uptake activity was found to be due to an unusual and persistent feedback inhibition rather than to an absence of any enzymatic component. The reported repression of enzymes in blue-green bacteria (4, 6) may reflect unusual feedback phenomenon (3), and consequently care should be used to eliminate feedback effects before statements about induction or repression can be adduced from the absence of enzymatic activity.
